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1. INTRODUCTION 

Contemporary education is faced with a variety of complex, fast-paced, and multidimensional 
opportunities and challenges that are constantly evolving [1], [2]. These include technological advances, 
demographic changes, environmental problems, and other emerging life challenges, such as those caused by 
the COVID-19 pandemic. As the frontline in education, teachers play a critical role in preparing the next 
generation to face these challenges [3]—[6]. Relevant knowledge and skills are essential assets that future 
teachers must possess, including pre-service teachers who are currently undergoing education in higher 
educational institutions [7]-[9]. 

In the Society 5.0 era, where technological advancements and digitalization are prevalent, the skill 
and competency requirements for teachers are increasingly complex and multidimensional [10]-[12]. 
However, higher education institutions in Indonesia, where students majoring in science aspire to become 
future science teachers, continue to uphold conventional pedagogical approaches that are deeply ingrained in 
their practices [13]-[15]. Such as, many higher education institutions in Indonesia heavily rely on lecture- 
based teaching methods, where instructors predominantly deliver content to passive learners [16]. However, 
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in this 5.0 era, the needs and challenges of society have also evolved. Therefore, learning should adapt to 
those needs. Figure 1 illustrates the transformation of society from one era to another, starting from the 
hunting society to Society 5.0. 
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Figure 1. An infographic illustrating the development of society, from the hunting society era to Society 5.0 


Figure 1 depicts the phases of societal transformation. During the hunting society phase, people 
coexisted with nature, and the law of the jungle prevailed. In the Agrarian Society era, communities started 
learning to extract more benefits from nature, leading them to acquire farming skills. The Industrial Society 
era marked the advent of the industrial revolution, with machines and factories being mass-produced and 
utilized for broader purposes. This period also witnessed the massive development of education. In the 
Information Society era, computers and the internet began to thrive, facilitating faster and easier access to 
information. The use of computers and the internet for learning started during this time. In the Society 5.0 
era, the concept of Society 5.0 emerged, particularly in Japan, emphasizing the integration of advanced 
technologies like artificial intelligence, the internet of things (IoT), and robotics into daily life. This created a 
highly interconnected society where technology acts to enhance the quality of life and address social issues, 
such as an aging population and climate change. In this era, everyday learning should no longer be separate 
from technology, and each learning experience should cultivate critical and creative thinking, as well as 
collaborative and communication skills [10], [11]. 

The prevalence of teacher-centered approaches in Indonesian higher education is evident in the 
limited incorporation of student-centered and active learning methods. A study conducted by Syaharuddin et 
al. found that student-centered teaching practices were not widely adopted, with traditional approaches still 
dominant [17]. Conventional pedagogical methods persist due to various factors, including resistance to 
change and institutional inertia [18], [19]. This paradigm demonstrates a tendency to invest in established and 
historically rooted pedagogical patterns [2], [20], [21]. Although such approaches may have been effective in 
their time, they are less suitable and potentially inadequate in equipping pre-service teachers with the 
necessary skills and understanding to face the challenges of the new era in the Society 5.0 context [21]—[23] . 
Rapid advancements in technology and changes in social and economic structures demand an innovative and 
adaptive educational paradigm [1], [24]-[26]. Therefore, it is crucial for higher education institutions to 
design and implement a curriculum and teaching methods more aligned with current demands, preparing pre- 
service teachers to face challenges in the Society 5.0 era [10], [11]. 

Over the past three years, research on the readiness of pre-service science teachers for future 
challenges in developing countries like Indonesia is limited. A Google Scholar search using the keywords 
"the readiness of pre-service science teachers to face future challenges in Indonesia" yielded no precise 
discussions on this topic. While some studies have discussed the competencies required by future teachers, 
such as critical thinking abilities, digital literacy, communication skills, and entrepreneurship [11], [27], [28], 
few have employed the Rasch analysis approach, an effective method to measure and analyze individuals' 
readiness to confront various challenges. This approach has not been extensively used to assess the readiness 
of pre-service teachers in Indonesia, particularly in the post-pandemic context. Therefore, this study aims to 
fill this gap by employing the Rasch analysis approach to observe and analyze the readiness level of pre- 
service teachers in Indonesia for the post-pandemic future. Rasch analysis is a data measurement and analysis 
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method based on a logistic model, which has been shown to be effective in gauging individuals' abilities and 
readiness levels in educational contexts [29]-[32]. This approach will enable this study to provide new and 
in-depth insights into the readiness of pre-service teachers in Indonesia for future challenges, which could 
inform future teacher education policies and practices. 

In light of this background, this research aims to provide a more in-depth picture of the readiness of 
pre-service teachers in Indonesia in facing future challenges by utilizing the Rasch analysis approach. We 
hypothesize that by gaining a deeper understanding of pre-service teachers' readiness, we can assist in 
formulating more effective learning strategies in higher education institutions to enhance the quality of pre- 
service teachers and help them prepare for future challenges. 

Although some research related to pre-service science teachers' readiness for Society 5.0 has been 
found, no study has yet discussed it in detail from various perspectives. Some studies have only focused on 
one variable, such as educational institution factors [33], while others have presented the results of an 
analysis of prospective teachers’ strengths in several aspects [34]. Still others have provided a comparative 
picture of the readiness of Indonesian and Thai teachers in facing future challenges [35]. Another study also 
showed how some majority of pre-service teachers aware about the importance of mastering 21st century 
skills [36], numeroues studies also corroborate this finding [37]-[40]. However, no study has yet provided a 
detailed approach to understanding the readiness of pre-service science teachers. Therefore, this research 
represents one of the first attempts to use the Rasch analysis approach to understand the readiness of pre- 
service teachers in Indonesia. This study has the potential to significantly contribute to the existing literature 
and provide valuable insights for education policymakers and practitioners. Through this research, we 
assessed the readiness of Indonesian pre-service science teachers by examining their perceptions of 
impending challenges, desired competencies, and anticipated instructional methodologies in preparing for the 
challenges of Society 5.0. And for that, we hope to discover ways to help prepare pre-service teachers who 
are more ready for the future and better prepared to face challenges in the Society 5.0 era. 


2. METHOD 
2.1. Instruments 

A survey method was used in this study. The questionnaire consisted of demographic questions 
(gender, age, university background, previous school background, residence, economic status, and 
Information and communication technology (ICT) knowledge), pre-service teacher students’ perceptions of 
their future profession (7 items), classroom learning implementation (9 items), and 21st-century skills they 
aim to achieve (9 items). Every item underwent assessment through a 5-point Likert scale, encompassing 
choices spanning from strongly disagree to strongly agree. 


2.2. Participants 

This study employed a convenience sampling technique, where the survey was conducted online 
using a Google form. In total, 884 science teacher trainees (Physics, Biology, and Chemistry Education) from 
various public and private universities in Indonesia participated voluntarily and anonymously. The 
respondents were from 16 universities spread across five major islands and some small islands in Indonesia: 
Java, Sumatra, Kalimantan, Sulawesi, Papua, Bali and East Nusa Tenggara. The geographical distribution of 
respondents is displayed in Figure 2. 


Sumatera: 
278 respondents 
Kalimantan: 

4 respondents 
Sulawesi: 

31 respondents 
Jawa: 

560 respondents 
Bali: 

2 respondents 
Papua: 

3 respondents 
NTT (East Nusa 
Tenggara): 

6 respondents 


Figure 2. The geographical distribution of respondents 
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Then, the demographic profile of the respondents is shown in Table 1. 


Table 1. Demographic profile of respondents (N = 884) 


Demographics Frequency Percentage (%) 
Gender Male 198 22.4 
Female 686 77.6 
Age 17 - 20 years 456 51.6 
20 - 24 years 406 45.9 
25 years and above 22 2.5 
University type Public 704 79.6 
Private 180 20.4 
School origin major Vocational 84 9.5 
Non- Vocational 800 90.5 
Living location City 228 25.8 
District 656 74.2 
Economic status Low 70 7.9 
Moderate 778 88.0 
High 36 4.1 
ICT knowledge Low 124 14.0 
Moderate 752 85.1 
High 8 0.9 


2.3. Measurement model and data analysis 

This study used a Rasch measurement model. The Rasch model can be used to analyze data from 
both the quality of the instrument and the respondents [31], [41]. The collected data was entered into Excel 
and then uploaded to Winsteps 5.2.3.0 for processing. Rasch measurement models were used for validation 
and data cleaning when deviations were detected [31]. Within the framework of Rasch analysis, the outcomes 
provide a meticulous gauge of item difficulty, discern discrepancies in item fit, and unveil indications of item 
bias, often denoted as differential item functioning (DIF) [42]. Utilizing the WINSTEPS 5.2.3.0 software, 
raw ordinal data (Likert scale data) from the respondents was mathematically transformed into logits through 
a logarithmic function. In contrast to classical test theory, which leans on scores unable to deliver an exact 
and meticulous measurement of the underlying attribute, this methodology takes a divergent route [42], [43]. 

The Winsteps output was used to test preservice science teachers' readiness for future challenges 
based on descriptive statistical values and the logit value of item and person calibration, or person logit value. 
The mean scores were represented on a logit scale. Consequently, a positive person logit signifies the above- 
average perceived readiness of pre-service science teachers for future challenges, while a negative value 
suggests readiness below the expected average. Elevated logit scores correspond to heightened future 
challenge readiness. Subsequently, inferential statistics were employed to examine diverse responses linked 
to demographic variables—gender, age, university type, major, and residence location, with additional DIF 
analysis on location, economic status, and ICT knowledge. 


2.4. Validity and reliability of the instrument 

Before proceeding with further analysis, we used the Winsteps software to construct a two-facet 
(person and item) rating scale model. We constructed a two-facet (person and item) rating scale model for 25 
readiness items and 884 respondents using the Rasch model approach. As shown in Table 2, the Person 
reliability index was obtained as 0.91, which is considered "very good", and an item reliability index of 1.00, 
which is considered "excellent". The Cronbach's Alpha coefficient value of 0.92 is also considered "very 
good", indicating that the instrument is very reliable [41], [44], [45]. 

Table 2 additionally presents the Person separation index (3.16) and item separation index (19.93) of 
the questionnaire. These indices gauge the questionnaire's ability to differentiate between "Person abilities" 
concerning the underlying trait, as well as the extent to which the items encompass both the easier and more 
challenging aspects [42], [44]. A higher separation index increases the probability of respondents providing 
accurate responses to the items [41]. Nevertheless, it is essential for the separation index to be at least three 
or greater. Within this study, the questionnaire exhibits an ideal separation index across respondents and 
items (more than 3), thereby establishing its appropriateness and reliability as a tool for assessing the 
readiness of Indonesian pre-service science teachers for forthcoming professional challenges. Furthermore, 
the outfit mean-square statistics for both individuals and items stand at 1.05, corroborated by a significant 
chi-square score, signifying the model's suitability for the data [44]. 
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Table 2. The summary statistics based on Rasch parameter 


Person Item 
N 884 25 
Measure: 
Mean 2.46 0.00 
SD 1.37 1.12 
Separation 3.16 19.93 
Reliability 0.91 1.00 
Cronbach’s Alpha 0.92 
Chi-squared (%2) 22783.2 (df = 21773) ** 
Outfit MNSQ: 
Mean 1.05 1.05 
SD 0.71 0.30 


Note(s): ** p < 0.01 


The rating scale analysis used in this study involves a five-frequency rating scale, which means 
respondents are asked to rate items on a scale with five distinct response options. To assess the quality and 
effectiveness of this rating scale, the researchers analyzed the separation statistics of the rating criteria, as 
displayed in Table 3. In Rasch analysis, an important aspect is the distance between the thresholds that 
separate these rating categories. These thresholds represent the points on the rating scale where a respondent 
is likely to transition from one response category to another. In this context, it is considered ideal when the 
distance between these thresholds falls within a specific range, which, in this study, is defined as 1.40 to 5.0 
logit, based on previous research [46]. Table 3, included in the study, provides detailed information about the 
distances between these Rasch-Andrich thresholds for the five rating categories in use. Notably, it is 
observed that three out of the five ratings align with the ideal values specified earlier (1.40 to 5.0 logit). This 
alignment indicates that the respondents understood the four-category rating scale quite well when 
responding to the survey items. In essence, this suggests that the scale effectively captured the nuances of 
respondents’ opinions, and they could differentiate between the various response options. It's crucial to 
emphasize that the accuracy and the overall quality of the study's results are heavily reliant on the 
effectiveness of each unit within the rating scale. In other words, having a well-defined and clearly 
understood rating scale ensures that the data collected accurately represents respondents' perspectives, 
making the study's findings more reliable and valuable for the research objectives [47]. 


Table 3. The statistics of rating scale analysis 


Observed Rasch-Andrich 
Category Label Count Frequency % 3E Threshold 
1 (Strongly disagree) 136 1 - None 
2 (Disagree) 2136 10 0.11 -0.93 
3 (Neutral) 2274 10 0.03 -0.92 
4 (Agree) 7284 33 0.02 +0.45 
5 (Strongly agree) 10270 46 0.02 +1.40 


2. RESULTS AND DISCUSSION 
3.1. Pre-service science teachers’ readiness for future challenges 

In this study, one of the indicators used to see the readiness of pre-service science teachers in facing 
future challenges is by analyzing item difficulty level based on the logit value of item (LVD. There are five 
categories of item difficulty based on the logit value of items (LVI) can be referred as; very difficult 
(Difficulty Level I)), difficult (Difficulty Level II), moderate (Difficulty Level III), easy (Difficulty Level IV) 
and very easy (Difficulty Level V). The division of the item logit score distribution based on mean and 
standard deviation was used to classify items into five difficulty strata [42]. 

Table 4 classifies the items according to their item difficulty level. From Table 4 we can see that 
there are 0 item (0%) in the difficulty strata I (LVI > Mean logit + 2SD (2.24)), 7 items (28%) in difficulty 
strata II (0.99 > LVI > 1.98 logit), 3 items (26%) in difficulty strata III (Mean logit + 2SD(2.24) > LVI = 
1SD (1.12)), 10 items (12%) in difficulty strata IV (Mean logit (0.00) > LVI = -1SD ( -1.12)) and, five items 
(20%) in difficulty strata V (LVI < -1SD ( -1.12)). From the category of perception of the future educator 
profession, students rated as very easy (Difficulty Level III) to moderate (Difficulty Level V). It means that 
students have held the belief that in the future they will explore the profession of educator. However, in the 
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Implementation of learning category, the pre-service science teachers gave a rate from difficult to moderate. 
This means that students still doubt if learning pedagogy in Indonesia is still relevant to be implemented in 
the future. And in the Basic skills in the 21st century category, students give easy to very easy scores, which 
means that students find no difficulty in agreeing that mastering the basic skills of the 21st century (critical 
thinking, creative thinking, communication and collaboration) is very important. 


Table 4. The category of item difficulty based on the logit value of item (LVD 


Task Difficulty level Difficulty level II, Difficulty level Difficulty level IV, Difficulty level 

I, LVI > Mean Mean logit + 2SD M, 1SD (1.12) > Mean logit (0.00) > V, LVI < -1SD 
logit + 2SD (2.24) > LVI > ISD LVI > Mean logit LVI> -1SD (-1.12) (-1.12) 
(2.24) (1.12) (0.00) 

Perceptions of the - PFEP1 PFEP6, PFEP5, PFEP3 

Future Educator PFEP7, PFEP2, 

Profession (PFEP) PFEP4 

Learning - LI, LI2, LIB, LI4, LI8, LI6 

Implementation LI5, LI7, LI9 

Basic Skills in the 21st - BS9, BS2, BS8, BS6, BSS, BS3, 

Century BS7, BS1 BS4 


Table 5 classifies respondents into four readiness levels for upcoming challenges based on both their 
demographic profiles and the person logit value (LVP). LVP analysis is used to evaluate the ability 
categories of prospective science education teachers in accurately answering the given questionnaire [48]— 
[50]. Based on the mean logit person and SD value, the ability of prospective science education teachers is 
categorized into very high, high, medium, and low. 


Table 5. The category of item difficulty based on the logit value of item (LVD 


Task Difficulty level Difficulty level II, Difficulty level Difficulty level IV, Difficulty level 

I, LVI > Mean Mean logit + 2SD M, 1SD (1.12) > Mean logit (0.00) > V, LVI < -1SD 
logit + 2SD (2.24) > LVI > ISD LVI > Mean logit LVI>-1SD(-1.12) (-1.12) 
(2.24) (1.12) (0.00) 

Perceptions of the - PFEP1 PFEP6, PFEPS, PFEP3 

Future Educator PFEP7, PFEP2, 

Profession (PFEP) PFEP4 

Learning - LI, LI2, LIB, LI4, LI8, LI6 

Implementation (LI) LI5, LI7, LI9 

Basic Skills in the 21st - BS9, BS2, BS8, BS6, BSS, BS3, 

Century (BS) BS7, BSI BS4 


Table 6 shows results based on age, where 6 and 30 males are classified as having very high 
readiness (stemming from their strong self-perceived competence). Furthermore, 70 males and 282 females 
are classified as having high readiness. Besides, 120 males and 370 females are classified as having medium 
readiness, and 2 males and 4 females are classified as having low readiness. On the other hand, calculations 
based on age indicate that 12 people in the age group of 17 - 20 years, 24 in the age group of 20 - 24 years, 
and 0 in the age group of 25 years and above are classified as having very high readiness. For high readiness, 
194 people are in the age group of 17 - 20 years, 150 in the age group of 20 - 24 years, and 8 in the age group 
of 25 years and above. Additionally, for medium readiness, 244 people are in the age group of 17-20 years, 
232 in the age group of 20-24 years, and 14 in the age group of 25 years and above. Lastly, for low readiness, 
6 people are in the age group of 17-20 years, 0 in the age group of 20-24 years, and O in the age group of 25 
years and above. 

Next, calculations of type of university show that 34 public university students and 2 private 
university students have very high readiness, 252 public university students and 100 private university 
students have high readiness, 416 public university students and 74 private university students have medium 
readiness, and 2 public university students and 4 private university students have low readiness. Calculations 
based on the school origin major show that 0 vocational students and 36 non-vocational students have very 
high readiness, 32 vocational students and 320 non-vocational students have high readiness, 48 vocational 
students and 442 non-vocational students have medium readiness, and 4 vocational students and 2 non- 
vocational students have low readiness. Lastly, calculations based on the place of residence show that 8 city 
residents and 28 district residents have very high readiness, 62 city residents and 290 district residents have 
high readiness, 158 city residents and 332 district residents have medium readiness, and 0 city residents and 6 
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teachers aware about the importance of mastering 21* century skills [36], [51], [52], some also say that 21st- 
century skills as essential for training prospective teachers to tackle future challenges [37]-[39], [53], [54]. 


Table 6. Logit value of person analysis 


Demographics Very high, LVP > High, Mean Logit + Moderate, Mean Logit Low, LVP < Mean 

Mean Logit + 2SD 2SD (5.20) < LVP < (2.46) > LVP > Mean Logit - 2SD ( -0.28) 
(5.20) Mean Logit (2.46) Logit - 2SD ( -0.28) 

Gender: 

Male 6 70 120 2 

Female 30 282 370 4 

Age: 

17 - 20 years 12 194 244 6 

20 - 24 years 24 150 232 0 

25 years and above 0 8 14 0 

University type: 

Public 34 252 416 2 

Private 2 100 74 4 

School origin major: 

Vocational 0 32 48 4 

Non-vocational 36 320 442 2 

Location: 

City 8 62 158 0 

District 28 290 332 6 


3.2. Person’s differential item functioning (DIF) of students in readiness for future challenges 

In this section of the paper, the distinctions among person’s differential item functioning (DIF) 
including location, economic status, and ICT knowledge are presented. And in this paper, DIF analysis is 
used. DIF analysis can be used to confirm whether there are items that have bias based on the location of 
residence, economic status, and ICT knowledge that can influence the readiness of prospective science 
teachers in Indonesia for future challenges, the learning process they receive, and what skills they need. The 
DIF image based on the location of residence shows in Figure 3. 
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Figure 3. Graph of person DIF based on location 


Figure 3 shows that the items BS3, BS4, BS5, BS6, LI, LI4, LIS, LI7, LI8, and LIO do not have a 
DIF based on significant probability and do not have a DIF contrast more than 0.43. However, some items 
have DIF based on a significant probability, specifically on PFEP3, L2, and L3, in sequence, probabilities are 
(0.0421), (0.0492), (0.0546) < 0.05. On the other hand, PFEP3, L2, and L3 do not have a DIF contrast more 
than 0.43 log. Thus, these items fall into the category that can be ignored, and therefore, this instrument is 
free from bias issues. In Figure 1, the blue line represents respondents residing in cities and the orange line 
represents respondents residing in districts. It can be seen that there is no significant difference in students' 
readiness to face future challenges based on location. However, it can also be seen that in LI8, LI9, LI12, 
LI13, and LI 14 (learning implementation category) pre-service science teachers who live in the city look 
more ready compared to pre-service science teachers who live in the district. This happens because there is a 
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gap in the quality of education in cities and in rural areas in Indonesia, so students who pursue higher 
education in cities have better access to education with learning pedagogy that is not old and monotonous 
[54]. 

Next, Figure 4 shows the DIF image based on economic status, it shows that the items BS4, BS3, 
BS6, BS1, BS8, PFEP2, PFEP7 do not have a DIF based on significant probability and do not have a DIF 
contrast more than 0.43, except on BS3, BS6, PFEP7, with a value of (0.50), (0.48), and (1.52). However, 
some items have DIF based on significant probability, specifically on BS5, BS7, PFEP1, PFEP3, PFEP4, 
PFEP5, PFEP6, and LI6, in sequence, probabilities are (0.0213), (0.0317), (0.0291), (0.000), (0.0360), 
(0.0346), (0.000), (0.0047) < 0.05. On the other hand, items with a DIF contrast more than 0.43 log are BS5 
(0.81), PFEP1 (0.62), PFEP3 (0.70), PFEP5 (0.79), PFEP6 (0.99). And those without a DIF contrast more 
than 0.43 log are BS7, PFEP4, and LI6. Thus, it can be concluded that the items BS5, PFEP1, PFEP3, 
PFEP5, PFEP6 on this instrument have bias. Bias in the instrument does not mean that the instrument must 
be removed or replaced, this can be overcome by improving the language at the point of the instrument that 
contains bias. In this case items BS5, PFEP1, PFEP3, PFEP5, and PFEP6. 
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Figure 4. Graph of person dif based on economic status 


Person DIF data based on economic status shows that students from high and low economic status 
have strong readiness to face future challenges. This happens because mostly students with high economic 
status have privileges and have been prepared earlier to face future challenges, while students with low 
economic status tend to have strong motivation to improve their quality of life. 

Finally, Figure 5 shows the DIF image based on ICT knowledge, it shows that the items BS3, BS9, 
PFEP1, PFEP7 do not have DIF based on a significant probability, and these items have a DIF contrast more 
than 0.43 in sequence (1.31), (1.92), (1.06), and (0.71). However, some items have DIF based on a significant 
probability, specifically on PFEP2, PFEP3, PFEP4, PFEP5, PFEP6, in sequence, probabilities are (0.0139), 
(0.0132), (0.0177), (0.0008), (0.0014) < 0.05. On the other hand, items with a DIF contrast more than 0.43 
log are PFEP2 (4.40), PFEP3 (0.53), PFEP4 (3.65), PFEP5 (2.05), PFEP6 (1.35). Thus, it can be concluded 
that the items PFEP2, PFEP3, PFEP4, PFEP5, PFEP6 in this instrument have bias. Again, bias in the 
instrument does not mean that the instrument must be removed or replaced, this can be overcome by 
improving the language at the point of the instrument that contains bias. In this case items PFEP2, PFEP3, 
PFEP4, PFEPS, and PFEP6. 

Figure 5 provides a surprising picture that students with high ICT knowledge actually have low 
readiness to face future challenges. To find out the reason for this, further research is needed to see how 
technology-responsive students’ expectations of the learning process. The comprehensive analysis reveals 
that the results underscore a shared awareness of future challenges and the significance of acquiring 21st- 
century skills like critical thinking, creative thinking, communication, and collaboration. Nevertheless, the 
findings also draw attention to a perceived deficiency in the existing learning approaches in adequately 
nurturing these skills. This highlights the necessity for alternative teaching methods that can cater to diverse 
backgrounds and effectively cultivate these vital abilities. Further research is required to develop such 
solutions. 

This study successfully provides a more comprehensive understanding of the preparedness of pre- 
service teachers in Indonesia to tackle future challenges by employing the Rasch analysis approach. The 
hypothesis is that this deeper insight into pre-service teachers’ readiness can aid in formulating more effective 
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learning strategies in higher education institutions, thereby improving the quality of pre-service teachers and 
better preparing them for future challenges. 
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Figure 5. Graph of person DIF based on ICT knowledge 


While some research on pre-service science teachers’ readiness for Society 5.0 exists, none have 
explored it in such detail from diverse backgrounds. Some studies focus on single variables, such as 
educational institution factors [33], [55], [56] or prospective teachers’ strengths in specific aspects [34], [57], 
while others offer a comparative view of Indonesian and Thai teachers’ readiness for future challenges [35]. 
Several prior studies have highlighted that a significant portion of pre-service teachers acknowledge the 
significance of acquiring proficiency in 21st-century skills, as evidenced by reference [36], [51], [52]. This 
recognition of the importance of 2Ist-century skills often sparks discussions within the educational 
community about how best to integrate these skills into teacher preparation programs and curricula [58]—[60]. 
Some studies also say that 21st-century skills as essential for training prospective teachers to tackle future 
challenges [37]-[40], [53]. However, no research has taken a detailed approach to understanding the 
readiness of pre-service science teachers. Therefore, this research stands as one of the pioneering efforts to 
use the Rasch analysis approach in comprehending the readiness of pre-service teachers in Indonesia. It has 
the potential to make significant contributions to the existing literature and offer valuable insights for 
education policymakers and practitioners. 


3. CONCLUSION 

The study offers a detailed insight into the preparedness of Indonesian pre-service science teachers 
for the Society 5.0 era, encapsulating their shared perceptions on future challenges, requisite skills, and 
prospective learning methods. Drawing from a sizable pool of 884 participants from three primary 
Indonesian islands, the research employed the Rasch-Andrich model and Differential Item Functioning (DIF) 
to account for diverse backgrounds. The findings of this study reveal a consensus among pre-service science 
teachers regarding future challenges. They collectively emphasize the significance of mastering 21st-century 
skills like critical thinking, creative thinking, communication, and collaboration. Despite this, the present 
learning approach falls short of nurturing these abilities. Thus, an alternative learning approach that can 
enhance skills while considering diverse factors such as residence, economic background, and technological 
prowess is anticipated. 
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